The four previous MANET WG protocols AODV [22], DSR [13] , OLSR [4] , and TBRPF [21] were submitted to the IESG for publication as experimental RFCs. At this time, AODV, OLSR and TBRF have been published as RFCs. DSR modifications remain in progress, but it is expected to be published soon. In 2005, the MANET WG [10] was rechartered to develop a single reactive and a single proactive routing protocol. The new charter focuses the groups effort on standardizing IP routing protocols for use in dynamic wireless multihop networks using the best practices from our experience in MANET to date. The new MANET IP routing protocols are expected to operate at the edge of a larger IP infrastructure, and must include both IPv4 and IPv6 support.
I. MANET WG Charter Update
The four previous MANET WG protocols AODV [22] , DSR [13] , OLSR [4] , and TBRPF [21] were submitted to the IESG for publication as experimental RFCs. At this time, AODV, OLSR and TBRF have been published as RFCs. DSR modifications remain in progress, but it is expected to be published soon. In 2005, the MANET WG [10] was rechartered to develop a single reactive and a single proactive routing protocol. The new charter focuses the groups effort on standardizing IP routing protocols for use in dynamic wireless multihop networks using the best practices from our experience in MANET to date. The new MANET IP routing protocols are expected to operate at the edge of a larger IP infrastructure, and must include both IPv4 and IPv6 support.
The work items for the MANET WG are separated into three units; one, a reactive MANET routing protocol; two, a proactive routing protocol; and three, a simplified multicast forwarding (SMF) protocol. If some commonality between the MANET protocols exists, partial convergence may be explored within the working group.
The two routing protocols will be standard track documents. They are expected to combine desirable features and concepts from the four experimental MANET protocols. The SMF protocol is targeted initially at experimental RFC submission. The goal of the simplified multicast forwarding protocol is MANET-wide delivery of native IP packets.
II. Reactive Routing
The reactive protocol being considered is the Dynamic On-demand (DYMO) routing protocol [1] . DYMO is a simplified combination of previous reactive routing protocols [13, 22] . DYMO creates unicast routes in MANETs. It is simple, small, and easy to implement. It also has significant extensibility, to allow for future enhancements, optimizations, and extensions. DYMO is also defined to operate in IPv4 or IPv6 networks. It also defines how to perform basic Internet connectivity.
DYMO defines only the basic elements required for reactive routing; route discovery and route maintenance. The authors expect that DYMO can be extended to easily support the bulk of significant research in reactive routing.
At IETF 63 in Paris, three implementations of DYMO [17, 18, 23] were announced and some preliminary results were presented [11] .
In Vancouver, the largest development for DYMO was the discussion of developing a common packet format for use by both DYMO and OLSRv2.
III. Proactive Routing
The proactive routing protocol being considered is the Optimized Link State Routing (OLSRv2) protocol version 2 [3] . OLSRv2 evolved from OLSRv1 [4] and it improves upon the previous specification by including higher extensibility, more efficient messaging, and lower complexity. Many of the enhancements are accomplished by a more flexible packet structure. The packet structure does not treat new information as a non-standard option; instead, new information is treated nearly the same as well-known options. The packet structure has also been revised to aggregate common parts of several addresses together, and lower the number of bits that must be transmitted in control messages.
The packet format for OLSRv2 is being considered as the starting point for a common MANET packet format. We expect a draft of the converged packet format for use by OLSRv2 and DYMO to be proposed before IETF 65.
IV. Simplified Multicast Forwarding
The Simplified Multicast Forwarding (SMF) [14] protocol provides a form of basic native IP multicast forwarding for use in MANET. The SMF protocol attempts to deliver packets to all nodes within the MANET without doing any complex group membership, although an interface will be defined to allow for such dynamic forwarding filters. SMF can operate without connection to the Internet, but SMF operation will be defined to inter-operate with the larger Internet via a gateway device.
The SMF protocol is composed of two basic components; duplicate packet detection (DPD) and relay set selection (RSS). The purpose of DPD is to avoid multiple packet retransmissions of the same packet. RSS further reduces redundant transmissions using gathered neighborhood information, and presently SMF supports both traditional MPR [4] or common CDS [20] set algorithms.
The SMF document is a working document in progress, and it specifies several options for DPD and RSS. Implementors are currently evaluating the tradeoffs of the different approaches [19] , and there are at least two existing implementations.
V. Other MANET Related Activities

V.A. autoconf WG
In the past several years many people have discussed MANET autoconfiguration. At IETF 62 and IETF 63 BOFs were held to consider creating a MANET autoconfiguration WG (autoconf). At IETF 64 in Vancouver, the autoconf WG [8] held its first meeting.
The autoconf WG is chartered to initially develop two documents. The first document is a document defining the MANET architecture and how MANET relates to IP networks and the Internet. The second document is to define the terminology, problem statement and goals for autoconf. These autoconf documents will be discussed on the autoconf mailing list.
V.B. OSPF-MANET Design Team
In 2004 a design team (DT) was created to examine a MANET-like extension to OSPF, in the OSPF WG [12] . The goal of the DT was to use optimized flooding techniques to lower OSPF overhead in MANET and after some discussion the protocol was also limited to be an extension of OSPFv3 focusing on IPv6. Two approaches were developed, MANET Designated Routers (MDR) [20] and Overlapping Relays [2, 24] 1 . Both approaches determine their neighborhoods and calculate reduced relay sets. Both also include mechanisms to reduce the topology advertised (topology reduction), an additional mechanism to reduce the amount of information exchanged and improve scalability.
A technical report [6] is available that discusses the two approaches and presents many simulation results, the related code is also available for evaluation [5] .
Due to lack of consensus on which of the two approaches should to be adopted, the DT has decided to open discussion of the two protocols to the larger OSPF and MANET communities.
V.C. 6lowpan WG
The 6lowpan WG (IPv6 over Low power WPAN) [9] exists to define how IPv6 should operate on low powered wireless devices, such as IEEE 802.15.4 [7] . Though routing protocols are not currently within the scope of the charter several personal Internet-Drafts (IDs) have been developed [15, 16] . These IDs describe using either a simplified AODV or DYMO at layer 2, the MAC layer.
VI. Summary
There is renewed activity in the MANET WG. The three MANET WG documents [1, 3, 14] are evolving nicely and each has several implementations. For more detailed recent information about MANET please see the proceedings of the IETF meetings [11] or the MANET mailing list and related list archives.
The MANET WG is soliciting reviewers, implementors and testers. If you are working in the MANET area and wish to participate more actively, please contact either of the MANET co-chairs, Ian Chakeres or Joseph Macker.
